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photosynthetic changes in, 
448 


Acetaldehyde dehydrogenase 
cation requirements of, 
57 
conformation changes in, 
67-68 
requirements for maximal 
activity, 64 
stability of, 63 
Acetate 
photoassimilation in algae, 


Acetic thiokinase 
saline conditions in activity 
of, 99 
Acetokinase 
cation requirements of, 
58 


Acetyl phosphate 
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effect on Ng fixation, 161 
Acid maceration 
in separating apical tip cells, 
326-27 
Acid phosphatase 
in root growth, 330 
Silicon effects on, 95 
Acridine orange 
effect on thymidine kinase 
regulation, 366 
Actinomycetes 
Np fixation in, 177 
Acute bee paralysis virus 
characteristics of, 149 
Adenine-thymine content 
in Chlorella chloroplast 
DNA, 14 
ADP 
Na and K complexes with, 
65 


After-oscillation 
in synchronized algae, 4 
Agar 
auxin transport in, 283- 
84 


Agrostis 
calcium effect on species 
of, 102 
tolerance to heavy metals, 
103-4 
Alanine dehydrogenase 
activity in growing 
Chlamydomonas, 453 
Alcohols 
as antitranspirants, 273- 
74 
Aldolase 
activity in growing algae, 
453 
cation requirements of, 


electrophoretic mobilities 
of, 67 
Aleurins 
changes during germination, 
128-29 
in peas, 123 
of wheat, 119 
see also Protein bodies 
Aleurone grains 
in seeds, 114-16 
see also Afeurins 
Alfalfa mosaic virus 
characteristics of, 150 
Algae 
calcium effect on growth of, 
82 
copper deficiency in, 50 
hydrogenase activation in, 
186-88 
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fixation in, 177-78 


photoreduction in, 186-92 
physiological variability of, 
441 


strontium effect on growth 
of, 84 
synchronous cultures of 
cellular composition trends 
in, 450-54 
life cycles of, 444-50 
methodology in, 2-6, 440- 
44 
photoautotrophic studies 
of, 1-21 
photoinhibition in, 449- 
50 
photosynthesis in, 446- 
48 


respiration in, 448-49 
see also Chlorella 


Aliphatic amines _ 


in Chlorella metabolism, 


Alkaline earths 


in plant growth, 80-88 


Alkalis 


in plant growth, 78-80 


Alkaloids 


synthesis in plants, 336 


Allergens 


in seeds, 125-26 


Allium cepa 


and cell expansion in 
roots of, 321 


Aluminum 


effect on 
cytochrome reduction, 
96 
DNA synthesis, 95 
iron uptake, 95 
phosphorus uptake, 95- 
96 


plant growth, 95-96 
root growth, 96 
toxicity in plants, 95-96, 
100-1 


Amides 


in seeds, 116 


Amines 


in Chlorella metabolism, 
13 


Amino acids 


abscission and, 305-6 
auxin complexes with, 411- 
12 


in inhibition of protein syn- 
thesis, 324-25 
metabolism of 
cation requirements for, 
61-62 


potassium deficiency and, 
57, 63 
release in roots 
relation to amino acid syn- 
thesis, 337 
in seeds, 116 
in synchronized Chlorella, 
12-13 
synthesis of 
inhibition at root tip, 
324 
potassium requirement for, 
55, 64 
Ammonia 
in N, fixation, 164-65 
Amylése 
calcium in, 49 
synthesis during germination, 
29 


Amyloplasts 
in gravi-perception, 387- 
88 


Anabaena cylindrica 
sodium requirement of, 52- 
53 
Ankistrodesmus 
Synchronous cultures of 
plasmatic and nuclear divi- 
sion in, 446 
representative data for, 
3 





Antimetabolites 
effect on algal life cycle, 
20 


Antitranspirants 
approaches in use of, 272- 
76 
effects on photosynthesis, 
272, 275, 277-79 
environmental influences on 
effect of, 277 
evaluations of, 277-79 
possible effects of, 269-71 
reflective materials as, 
276 
stomata closure caused by, 
272-73 
thick films as, 275-76 
thin films as, 273-75 
in transplantation, 278 
see also Transpiration 
Apical meristems 
in root growth, 315-29 
Apoenzyme 
cation effect on, 63, 65 
Apple latent virus 
characteristics of, 150 
Apples 
abscission zone differentia- 
tion in, 308 
brown-core injury to, 
475 
cytokinins in, 424-25 
ripening of 
organic volatiles produced 
during, 471 
pectic changes during, 472 
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Arachin 
in peanuts, 122-23 
Ascorbic acid 
in growing algae, 454 
Ascorbigen 
formation of, 415 
Aspartate transcarbamylase 
in algae 
activity in growth, 453 
changes during life cycle, 
18 
Aspartic acid 
auxin complexes with, 


Astragalus 
Selenium in growth of, 92 
Atmosphere 
in plant-water relations, 
246-47 
see also Soil-plant-atmos- 
phere continuum 
ATP 
effect on Np 
63 
Na and K complexes with, 
65 


fixation, 161- 


ATP/ADP ratio 
in Chlorella cell cycle, 
=~ 


ATPase 
cation requirements of, 62, 
70 


Atriplex vesicaria 

sodium effect on, 52, 78 
Auxin-auxin balance 

in abscission, 296, 298 
Auxin gradient 

in abscission, 296, 298 
Auxins 

in abscission, 295-302 

amino acid complexes of, 

411-12 
boron interaction with, 


cobalt interaction with, 
97 
effect on 
development of cell wall, 
326-28 
ethylene production, 305 
lateral roots, 332-33 
lignin synthesis, 240-41 
roots, 319 
vascular cambium, 335 
inactivation in roots, 336 
in lateral migration in plants 
role in differential growth, 
394-95 
role in geotropic response, 
389, 392-95 
natural inhibitors of, 427- 
28 
in oranges, 429-30 
polar transport of 
acropetal movement and, 
286 
concentration effects on, 
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286 

experimental system for, 
283-84 

external factors in, 286- 
90 

gibberellin effect on, 


gravity effect on, 287 
inhibitors of, 287 
internal factors in, 286 
kinetin effect on, 288 
light effect on, 287 
mechanism of, 288-89 
nutrients in, 288 
oxygen tension and, 287- 
88 


in roots, 289-90 
specificity of, 285 
velocity of, 284-85 
sensitivity of cells to 
relation to geotropic re- 
sponse, 400-1 
separation of, 410 
see also Iodoacetic acid 
Avena 
cell wall synthesis in, 327- 
28 


Avocados 
climacteric and ripening in, 
461 
ripening of 
energy requirement for, 
469 
internal atmosphere and, 
470 


permeability changes dur- 
ing, 470 
8-Azaguanine 
effect on growing algae, 
450 
Azetidine-2-carboxylic acid 
effect on growing roots, 
325 


Azotobacter vinelandii 
Np fixation extracts of, 156- 
58 





B 
Bacilli 
No fixation in, 176 
Bacteria 


effect of blue light on growth 
of, 450 
Bacteroids 
structure of, 173 
Bananas 
ripening of 
organic volatiles produced 
during, 471-72 
permeability changes dur- 
ing, 470 
Barium 
effect on plant growth, 88 
plant levels of, 88 
soil levels of, 88 
Barley 
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extraction of proteins of, 


kinetin treatment in roots 
of, 323 
proteases in, 127 
rubidium excess in, 53 
Barley stripe mosaic virus 
structure of, 142 
Barley yellow dwarf virus 
characteristics of, 149 
Bean plant 
effect of vinyl-acetate- 
acrylate copolymer emul- 
sion on, 278 
germination of 
calcium mobilization in, 
86 
rubidium uptake in 
antitranspirant effect on, 
271 
Bean pod mottle virus 
characteristics of, 144- 
45 
Beryllium 
effect on plant growth 
magnesium and, 80 
Biochemistry 
of Golgi apparatus secretion, 
37-40 
of growing algae, 450-54 
of lignin synthesis, 223- 
38 
of seeds, 126-28 
in synchronized algae, 12- 
18 
Biological clocks 
in algae, 445-46 
Bipartite structure 
of DNA 
in Chl. reinhardtii, 13 
Blue | 
effect on 
geotropic response, 401 
growing Chlorella, 451 
growing microorganisms, 
449-50 
synchronized Chlorella, 


Boron 
effect on 
lignin synthesis, 240 
root growth, 328-29 
relation to carbohydrate 
transport, 48, 50 
requirement in plants, 


toxic effect in plants, 
103 
Bromegrass mosaic virus 
RNA in, 141 
structure of, 139 
Bromine 
in plant growth 
chloride sparing effect of, 
88-89 
Brown- midrib mutant 
lignin formation in, 239 
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Cc 


Caffeic acid 
effect on abscission, 301 
in lignin synthesis, 228 
Calcareous soil 
effect on plant growth, 99- 
102 


Calcicoles 
adaptation to soil, 99-102 
Calcifuges 
adaptation to soil, 100-2 
Calcium 
discrimination with stron- 
tium in plant growth, 87- 
88 


effect on 
lignin synthesis, 240 
plant growth, 83-85 
fractionation in plant tissue, 
85-86 
in plant cell wall, 326 
in plant growth, 80-82 
role in plant physiology, 
49 
soil-level relations to plant 
growth, 101-2 
strontium interrelationship 
with, 83 
transport within plants, 86- 
87 


uptake in plants, 83 
uptake in roots 
aluminum effect on, 96 
Calcium oxalate 
in gravi-perception, 382 
Calcium pectate 
in root hair growth, 331- 
32 
Calvin-Benson cycle 
in photoreduction, 188 
Cambium 
development in roots, 334- 
35 


Cantaloupe 
ethylene content during de- 
velopment of, 462 
Capsid 
definition of, 137 
protein bands in subunits of, 
139 
structure of, 138-40 
Carbamyl! phosphate 
in Ng fixation, 166 
Carbohydrates 
boron and transport of, 48, 
50 
effect on 
abscission, 306 
Golgi apparatus secretion, 
39 
in growing algae, 450-51 
IAA complexes of, 412- 
13 
metabolism of 
potassium deficiency in, 
54-55, 57-60 





in synchronized algae 
changes during life cycle, 
16-17 
Carbon dioxide 
effect on 
life cycle of Ankistrodesmus, 
446 


utilization of Ng by algae, 
451 


excess of 
effect on algal life cycle, 
20 
effect on photosynthesis, 
276 


effect on transpiration, 
276 
fixation in 
oxy-hydrogen reaction, 
189-90 
photoreduction, 188 
photosynthesis, 188 
relation to photoproduction 
of Hg, 191 
resistance to diffusion of, 
272, 275 
thin films resistance to, 
274 
Carbon monoxide 
effect on 
lignin synthesis, 240 
Ng fixation, 159-60, 
162 
Carrot mottle virus 
characteristics of, 149 
Castor bean 
acid lipase of, 128 
Castor proteins 
in seeds, 125 
Catalase 
in maize seeds, 128 
Catechol 
effect on abscission, 301 
Cauliflower mosaic virus 
characteristics of, 150 
Cell cycle 
in dividing cells, 347-48 
Cell division 
of algae 
diurnal periodicity in, 
1 


metabolism of, 371-73 
phased 
references on, 2 
Zeitgeber in, 7-8 
see also Mitosis 
Cell expansion 
in growing roots 
cell wall changes and, 325- 
28 
protein synthesis and, 
323-25 


RNA and, 320-23 
stages in, 318 
Cell plate 
Golgi apparatus in formation 
of, 36 
origin in root cells, 318-19 





Cells 
organelles of 
changes during algal life 
cycle, 8-9 
Cellulose 
in root hair growth, 332 
Cell wall 
abscission and changes in, 
307-8 
calcium effect on, 84 
cell expansion in growing 
roots and changes in, 
325-28 
polysaccharides of 
synthesis with cyclitols, 
215-16 
strontium effect on, 84 
synthesis of 
Golgi apparatus in, 35- 
37 
Centromeres 
reproduction of, 359, 369- 
70 
Cereals 
enzyme distribution in, 


proteins of, 117-21 
seeds of 
proteins in, 114 

Cesium 

fall-out product uptake in 

plants, 79-80 

in plant growth, 79-80 
Chelation 

in plant cell wall, 326 


Chlamydomonas 
nduetion of gametogenesis 
of, 6 
life cycle of 
stages in, 444 
photosynthetic mutations of, 


193-94 
pigment mutations of, 
195 


synchronous cultures of 
biochemical changes in, 
451-53 
— acid synthesis in, 


photoinhibition in, 7 
representative data for, 
3 


respiration in, 10 
use in synchronization 
studies, 441 
Chloramphenicol 
effect on 
growing algae, 450 
phosphorus turnover in 
chloroplast DNA, 14 
Chlorate 
toxic effect on plants, 89 
Chlorella 
on to selenomethio- 
nine by, 93 
calcium effect on growth of, 
81-82 
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cell organelles of 
changes during life cycle, 
8-9 
hydrogenase activation in, 
186-87 
life cycle of 
NAD and NADP content 
and, 15 
stages in, 444-45 
pigment mutations in, 195 
rubidium effect in, 53 
strontium effect on growth 
of, 84 
synchronous cultures of 
aspartate transcarbamylase 
changes in, 18 
biochemical changes in, 
450-54 
carbohydrate content in, 
16-17 
chlorophyll content in, 
17 


color of light in, 11 

dilution shock in, 18 

length of life cycle in, 
445 


light intensity in, 10-11 
light-dark regime in, 4- 
6 


lipid content in, 17 

methods in, 4 

nucleic acid synthesis in, 
13-14 

nutrient deficiencies in, 
19-20 

phosphorus metabolism in, 
15-16 

photoinhibition in, 7, 449- 
50 


photosynthetic activity of, 
9-10 


protein content in, 12 
representative data for, 
3 


respiratory activity of, 
10, 448-49 
ripening and postripening 
in, 4, 11 
stages in, 4-6 
temperature shock in, 
450 
Zegener in, 445-46 
use in sychronization stud- 
ies, 441 
Chlorine 
in photosynthesis, 50 
in plant growth 
bromine substitution for, 
88 
retention in plants, 98 
uptake in plants, 98 
Chlorocogoales 
use in sychronization stud- 
ies, 440-41 
Chlorogloea fritschii 
synchronous cultures of 
nitrogen metabolism in, 
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13 
pigment changes during 
life cycle, 17 
Chlorophyceae 


cell division of 
diurnal periodicity in, 
1 


Chlorophyll 

changes during algal life 
cycle, 17 

formation in Euglena 

effect of ultraviolet light 

on, 18 

formation in growing algae, 
454 


magnesium in, 49 
orientation in, 194-95 
synthesis of 
potassium requirement 
for, 62-63 


Zeitgeber action and, 446 
Chloroplast 


development of 
photosynthetic pigments 
in, 195 
division in Chlorella, 8 
DNA of 
in algae, 14 
manganese in, 204 
quinones in, 198 
Chlorosis 
of peach trees 
strontium effect on, 85 
in plants 
nutritional deficiency and, 
55, 63 
Chromatography 
in abscission studies, 
299 
Chromosomes 
calcium effect on, 49 
DNA organization in, 356 
heterochromatic regions of, 
354-55 
hormone effects on, 353, 
355 


levels of regulation in, 354- 
5 


drug effects on, 357 
replication of 
relation to dividing cells, 
348-49 
reproduction of 
biochemical definition of, 
355-58 
cytological definition of, 
358-59 
mechanisms for, 359- 
62 
regulation of, 362-68 
segregation of, 368-71 
= efficiency in, 


X-irradiation effect on, 
316-17 
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Cinnamic acid 
p-hydroxylation of, 227 
‘in lignin synthesis, 225- 

27 
Cisterna 
in Golgi apparatus 
morphology of, 28-30 
relation to adjacent cister- 
nae, 30 
relation to membrane 
transformation, 41 

Citric acid cycle 

in photoproduction of Hp, 
191 

Climacteric 

in fruit ripening 
active changes in, 468- 
73 

Clostridium pasteurianum 

N,-fixation extracts of, 155- 
58 

Cobalt 

effect on plant growth, 96- 
97 





interaction with auxin, 


in Ng fixation, 48, 50, 96- 
97, 174-75 
requirement in microorgan- 
isms, 47 
Cobamide coenzyme 
in N@ fixation, 97 
Cocal virus 
characteristics of, 151 
Coccomyxa pringsheimii 
strontium effect on growth 
of, 84 
Cocoa swollen-shoot virus 
structure of, 142-43 
Coconut milk 
effect on lignin synthesis, 
241 





growth factors in, 217 
Coconuts 
cytokinins in, 425-26 
Coenobia 
change in division of Scene- 
desmaceae, 9 
Coenzyme A 
cell division in synchronized 
algae and, 14-15 
in growing algae, 452-53 
Cold shock 
in growing Chlorella, 450 
in synchronized algae, 18- 
19 
Coleus plants 
elongation of petioles in 
auxin effect on, 298-99 
Color 
effect on synchronized algae, 
11 
nucleic acid synthesis and, 
11 


see also Blue light; Red 
light 
Complete synchronization 
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in algae cultures, 2 
criterion of, 443 
Conarachin 
in peanuts, 122-23 
Conformation 
in enzyme action, 64-69 
Coniferyl alcohol 
in lignin synthesis, 230 
Copper 
binding in hemocyanin, 
104 
in enzymes, 50 
in ethylene formation, 466 
in photosynthesis, 201- 
3 


Corn 
auxins in, 432 
calcium in growth of, 84- 
85 
effect of oil wax spray on, 
8 


strontium effect on growth 
of, 84-85 
Cotton 
abscission zone differentia- 
tion in, 308-9 
aluminum toxicity in, 96 
auxin effects on abscission 
in, 298 
dictyosomes in, 32 
Cottonseed 
proteins of, 124-25 
Cowpea chlorotic mottle virus 
characteristics of, 149 
Cucumber mosaic virus 
electron microscopy of, 
147-48 
RNA in, 141 
Cucurbitin 
in seeds, 125 
Culture chamber 
use for synchronous cultures, 
20 


Cyclitols 
biosynthesis in plants, 212- 
15 


in cell wall polysaccharide 
formation, 215-16 
chemistry of, 209-12 
growth effects of, 216- 
19 
metabolism of, 215-16 
Cystoliths 
of Parietaria officinalis 
elements in, 
Cytochrome oxidase 
in lignin synthesis, 236 
Cytokinins : 
chemistry of, 423-26 
translocation plants, 290- 
91 
see also Kinetin 





D 


D-cells 
in life cycle of Chlorella, 


444 
lipid content in, 17 
quantum efficiency of photo- 
synthesis in, 9 
respiration in, 10 
in synchronized algae, 4- 
6 


Density 
gravi-perception and, 381- 
82 


Deoxyribonucleotides 
synthesis of 
effect of light on, 14 
Diatoms 
cell division of 
diurnal periodicity in, 
1 


Dicotyledons 
vascular cambium in roots 
of, 334-35 
Dictyokinesis 
evidence for, 41-42 
Dictyosomes 
of Golgi apparatus 
differentiation of, 32 
isolation of, 40 
morphology of, 28-31 
relation to adjacent dictyo- 
somes, 31-32 
replication of, 41-42 
see also Golgi apparatus 
Differentiation 
in geotropic responses, 
394-401 
of root cells, 319-20, 329- 
32 


Diffusive resistance 
in soil-plant-atmosphere 
continuum, 259-61 
Diimide 
in No fixation, 165-66 
Dilution shock 
in synchronized Chlorella 


ellipsoidea, 18 
2, 4-Dintrophetol 


effect on formation of acid- 
insoluble inorganic poly- 
phosphate in algae, 
16 

Dinoflagellatae 
cell division of 
diurnal periodicity in, 

1 


Diol dehydrase 
cation requirements of, 
58 
Division numbers 
of synchronized algae 
significance of fluctuations 
of, 
table of, 3 
DNA 
bipartite 
in Chl. reinhardtii, 13 
cell expansion in growing 
roots and, 323 
organization in chromosomes, 


356 
precursors of 
regulation of synthesis of, 
362-67 
in regulation of chromosome 
reproduction, 362-68 
replication in chromosomes, 


RNA complex of 

in synchronized Chlorella, 

14 
synthesis of 

aluminum effect on, 95 

blue light and, 451 

color of light in, 11 

effect of light on, 14 

inadequacies of in vitro 
system, 359-6 

inorganic polyphosphate 
in, 16 

in vivo system, 360 

Mg and N deficiencies and, 
19 

regulation of precursors 
in, 362-67 

replication mechanism for, 
374-76 

RNA production in synchro- 
nized Chlorella and, 451- 
52 

starting points for, 360- 
61 





in synchronized algae, 13- 
14 
see also Nucleic acids 
Docosanol 
action of, 430 
Dormancy 
regulators of, 426-28 
Dormin 
effect on abscission, 303, 
311 
in woody plants, 427-28 
Doubling time 
relation to generation time 
in algae, 441 
Drosophyllum 
content of Slime of, 38 


E 


Early-browning virus 

replication of, 142 

Edestin 

in seeds, 124 

Electron microscopy 

of geotropically stimulated 
cells, 387-89 

of root apex, 317-19 

in root growth studies, 
331 

in virus structure determi- 
nation, 138-39 

Electron paramagnetic reso- 
nance 

in photosynthetic mutants, 
193-94 


SUBJECT INDEX 


Electron transport system 
in photosynthesis, 196- 
204 
Endoplasmic reticulum 
in protein synthesis, 33- 
35 
structure in roots, 318- 
19 
Enzymes 
algal life cycle and changes 
in, 18 
cation effects on, 56-62, 
64-71 
changes during germination, 
128-30 
in Golgi apparatus, 39- 
40 


in growing algae, 453 
induction of 
in higher organisms, 352- 
54 


kinetics of 
potassium effect on, 65- 
66 


mechanisms of 
in catalysis, 65-66 
critical analysis of theo- 
ries of, 350-55 
minerals in, 49-50 
for Ng fixation 
purification of, 166-68 
release from roots, 337- 
38 
in seeds, 126-28 
see also Proteins 
Ergosterol 
in synchronized Chlorella 
changes during life cycle, 
17 
Esters 
in lignin synthesis, 230- 
32 


linkages in lignins, 238- 
39 


Ethylene 
auxin effect on production 
of, 305 
content in developing fruit, 


effect on 
abscission, 305 
mitochondrial membrane, 
464 
stored fruit, 473 
formation in plants, 465- 


in fruit ripening 
essentiality in initiation, 
462-64 
mechanism of action, 464- 
65 
production during precli- 
macteric period, 462 
relation to resistance, 
461 
requirements for reaction, 
465 
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Eugenol 
in lignins, 237-38 
Euglena 
“chlorophyll formation of 
effect of ultraviolet light 
on, 18 
synchronous cultures of 
biochemical changes in, 
451-52, 454 
light-dark regime in, 
4 


nucleic acid synthesis in, 
13 

photoinhibition, 7, 449 

representative data for, 
3 


SDN and mitotic cycle in, 
15 
Evergreens 
winter dessication damage 
of 
effect of antitranspirants 
on, 278 
Explant technique 
in abscission studies, 300- 
1 


Fatty acids 
synthesis of 
potassium deficiency in, 


Ferredoxin 
in Ng fixation, 161-64 
oxidation-reduction potential 
of, 163 
properties of, 163-64 
Ferritin 
uptake into roots, 338 
Ferulic acid 
in lignin synthesis, 228-30, 
237-39 
Festuca ovina 
tolerance to lead, 104 
Field crops 
antitranspirant effects on, 
278 
Fixation 
of No 
see Nitrogen fixation 
Flowers 
growth regulators in, 428- 
29 


Fluorine 
absorption by plants, 89 
plant levels of, 89 
soil levels of, 89 
Fluorophosphate 
in plant metabolism, 90 
Folic acid 
metabolism of 
cation requirements for, 
62 
Formate activating enzyme 
potassium deficiency and 
activity of, 55, 63 
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Free radicals 
in lignin polymerization, 
232-34 
Fructokinase 
cation requirements of, 
58 


Fruits 
abscisin effect on, 302- 


abscission zone differentia- 
tion in, 308-9 
aging in 
effect of early development 
on, 459 
antitranspirant effects on, 


classification of, 460 
ethylene content during devel- 
opment of, 462 
Krebs cycle in, 473-74 
non-TCA cycle organic acids 
in, 475-76 
postharvest physiology of 
literature on, 459-60 
respiration in, 473-76 
ripening of 
active changes in, 468- 
73 
electron microscopy in 
study of, 460 
energy requirement for, 
460, 468-69 
gas chromatography in 
study of, 460, 462 
initiation of, 462-68 
pectic changes during, 
472-73 
permeability changes dur- 
ing, 470 
preclimacteric period in, 
460-62 
production of nonethylenic 
volatiles during, 471- 
72 
resistance to, 460-61 
structural changes during, 
470-71 
stored 
metabolism of, 473-76 
physiological disorders in, 
475 


respiration changes in, 
474-75 
Functional nutrient 
in plant metabolism, 77 
Fungi 
calcium effect on growth of, 
81 
strontium effect on growth 
of, 83-84 
Fungicides 
effect on transpiration, 
273 


G 


Galactinol 
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in plants, 210 
Galactose 
effect on cell wall synthesis, 
327-28 
Galactosidase 
cation requirements of, 
58 
Gamma radiation 
effect on fruit ripening, 
464 
Generation time 
relation to actual doubling 
time in algae, 441 
Genes 
effects on enzyme formation, 
353-55 
Geobotanical prospecting 
in plant tolerance studies, 
102-4 
Geoelectric potential 
change after root inversion, 
385-86 
role in geotropic response, 
389-94 
Geotropic response 
sensitive area for, 388- 
89 
Geotropism 
differential growth in, 394- 
401 
geoelectric effect in, 389- 
94 


gravi-perception mechanism 
and, 380-89 
light effect in, 401-5 
Germination 
changes during, 128-30 
nitrogen requirements for, 
116-17 
Gibberellic acid 
effect on 
abscission, 304-5, 307, 
311 
amylase synthesis, 129 
lateral root developinent, 
333 
relation to cambium func- 
tion, 335 
Gibberellins 
in auxin transport, 288 
translocation in plants, 
291-92 
Gliadin 
in rye, 120-21 
in wheat 
properties of, 118 
relation to glutenin, 118- 
19 ‘ 
Globulins 
in seeds 
classification of, 113-14 
Glucobrassicin 
chemistry of, 414-16 
growth effects of, 415-16 
Glucose 
as antagonist to galactose, 
327-28 





in cell wall polysaccharide 
formation, 215-16 
cyclization of, 212-13 
effect on illumination time 
in synchronized algae, 
444 
in exogenous respiration of 
Chlorella, 10 
IAA complex with, 412 
in lignin synthesis, 224- 
25 
in respiration of synchronized 
Chlorella, 448 
Glucose esters 
in lignin synthesis, 230 
Glucose-6-phosphate dehydro- 
genase 
activity in growing algae, 
45 


Glucosides 
in lignin synthesis, 236- 
37 


Glutamate dehydrogenase 
activity in growing algae, 
453 


Glutaraldehyde 
in dictyosome isolation, 
40 
Glutathione 
requirements for synthesis 
of, 61, 63 
Gluten 
in wheat, 117 
Glutenin 
in wheat 
properties of, 117-18 
relation to gliadin, 118- 
19 
Glutine 
in seeds, 115 
Glycerol dehydrase 
cation requirements of, 
58 


Glycerol dehydrogenase 
cation requirements of, 
59 


Glycerophosphate dehydrogen- 
ase 
activity in growing algae, 
453 


Glycinin 
in soybean, 121-22 
Glycogen 
synthesis of 
potassium deficiency in, 
54, 
Glycollic acid 
effect on ethylene formation, 
468 


Glycolysis 
cation requirements of, 


in lignin synthesis, 225 
Glycoproteins 

in seeds, 125 
Glycosides 

of cyclitols, 210 


Golgi apparatus 

in cell wall formation, 35- 
37 

cisternae in, 28-30 

development of, 32 

dictyosomes in, 30-31 

different forms of, 32-33 

enzyme systems of, 39- 
40 

intercisternal region of, 
30-31 

membrane transformations 
in, 40-44 

morphology of, 27-32 

in pectin deposition, 38 

regulation of secretion by, 
39 


replication of, 41-42 

in root cells, 318 

secreted product of, 37- 
39 


in secretion, 33-35 
see also Dictyosomes 
Golgi bodies 
division in Chlorella, 8 
Grass 
lignin synthesis in 
tyrosine utilization in, 
226 
Grass root epidermis 
differentiation in, 329- 
31 
Gravity 
in auxin transport, 287 
perception in plants, 380- 
89 
Growth 
in geotropic responses, 394- 
401 


minerals in, 78-105 
regulators of 
chemistry of, 409-34 
translocation of, 283- 
92 


relation to abscission, 309- 
10 


of roots, 315-19 
univalent cations in, 51- 
53 
Growth hormones 
effect on transpiration, 
273 


Group synchrony 
in Chlorella, 2, 8 
temperature and, 12 
Guaiacylglycerol-f-coniferyl 
in lignin, 234 


H 


Haematococcus 
synchronous cultures of 
biochemical changes in, 
454 
representative data for, 
3 


Halogens 
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in plant growth, 88-91 


Halogeton 
soda effect on growth of, 


52, 79 
Harvesting 
optimal time for, 461 
Hatching enzyme 
in growing Chlamydomonas, 
453 
Heat shock 
in growing Chlorella, 450 
in synchronization of algae, 
440 
Heavy metals 
plant tolerance to, 102-4 
Helminthosporol 
action of, 430-31 
Hemagglutinins 
in seeds, 125 
Hemoglobin 
in legumes, 171 
in Ng fixation, 170-73 
oxygenation in legumes, 
171-72 
Herbicides 
effect on transpiration, 
273 


Hexadecanol 
as antitranspirant, 274 
Hexokinase 
cation requirements of, 
59 


Hill reaction 
copper deficiency effect on, 
202 
in growing Chlorella, 453 
plastoquinones effect on, 
200 
relation to photosynthesis 
in Chlorella, 9 
Hollyho 
growth regulator in, 428- 
29 


Hordeum vulgare 
rubidium attest in, 53 
Hormones 


in auxin transport, 288 
in cell regulation, 353, 
355 


in root-shoot relationship, 
336 
Hydraulic resistance 
in soil-plant-atmosphere 
continuum, 259-61 
Hydrazine 
in Ng fixation, 165 


Hydrodictyon 
Tength Of life cycle in, 
445 


synchronous cultures of 
photosynthetic changes in, 
448 


Hydrogen 
effect on No fixation, 158- 
59, 162 
photoproduction of 
relation to oxygen evolu- 


509 


tion, 190-92 

in photoreduction reactions, 
185 

Hydrogenase 

activation in algae, 186- 
88 

cell free preparations of, 
192 


in Ng fixation, 162-63 
in photoreduction reactions, 
185-86 
Hydrogen fluoride 
effect on plant growth, 
90 


Hydrogen peroxide 
in iodine metabolism in 
plants, 91 
Hydroxylamine 
in Nog fixation, 165 
Hydroxylation 
in lignin synthesis, 227- 
28 


Hydroxyproline 
effect on growing roots, 
325 


Hydroxysulfonates 
effect on transpiration, 
273 


Hysteresis 
in soil-water transfer, 
251 


I 


Immunoelectrophoresis 
in enzyme studies 
cation effects on, 67 
Indicator plants 
in geobotanical prospecting, 
102-3 
selenium in, 92 
Indoleacetic acid 
amino acid complexes of, 
411-12 
carbohydrate complexes of, 
412-13 
degradation of 
phenols effect on, 420 
products from, 421-23 
effect on abscission, 295- 
302 
macromolecular complexes 
of, 416-17 
migration in plants, 395- 


myo-inositol complex with, 
414 


oxidase inhibitor system in 
abscission, 301-2 

in pectin biosynthesis, 215- 
16 


phenol complexes with, 
421 
synthesis of 
phenols effect on, 419- 
21 
tryptophan in, 417-19 
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see also Auxins 
Induction 
of enzymes 
in higher organisms, 352- 
54 


Inhibitors 
of auxin, 426-27 
of auxin transport, 287 
endogenous 
effect on lateral root devel- 
opment, 333-34 
of Ng fixation, 159-60 
Inositol 
functions of, 218-19 
growth effects of, 217-18 
IAA complexes with, 
414 
occurrence in plants, 209- 
10 


phospholipids of, 211 
see also Myo-inositol 
Iodate 
effect on plant growth, 
90 


Iodine 
effect on plant growth, 
90 


metabolism by plants, 90- 
91 


plant levels of, 90-91 
soil levels of, 90 
Ion transport 
transpiration and, 271 
Iron 
in hydrogenase activity in 
photoreduction, 187, 
192 
role in plant physiology, 
49 


toxic effect on plants 
Silicon influence on, 94 
Isocitric dehydrogenase 
cation requirements of, 
59 


J 


Jonathan spot disorder 
organic acid metabolism in, 
476 
Juniperus chinensus 
structure of cytoplasmic 
microtubules in, 317 





K 


Kentucky blue grass 
effect of tallow alcohol on 
growth of, 274 
Kinetics 
of enzyme reactions 
potassium effect on, 65- 
66 
Kinetin 
in auxin transport, 288 
differing morphogenic ef- 
fects of, 346 
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effect on 
abscission, 305 
detached leaves, 336 
lateral root development, 
333 
lignin synthesis, 241 
root growth, 322-23 
see also Cytokinins 
Kinins 
effect on 
lateral root development, 
333 
leaf substances, 336 
in root apex, 322 
Klebsiella 
No fixation in, 176-77 
Krebs cycle 
in fruit respiration, 473- 
74 


L 


Laccase 
in lignin synthesis, 234, 


Lactic dehydrogenase 
cation requirements of, 
59 
Laminaria digitata 
iodine in, 91 
Lateral polarity 
in geotropic response, 398- 
400 





Lateral root 
development of, 332-34 
L-cells 
in life cycle of Chlorella, 
444 


lipid content in, 17 
quantum efficiency of photo- 
synthesis in, 9 
respiration in, 10 
in synchronized algae, 4- 
6 


Lead 
plant tolerance to, 103-4 
Leaf blades 
in abscission, 296 
Leaves 
changes after detachment 
from plant, 336 
resistance of 
effect on transpiration, 
272, 275-76 
temperature of 
transpiration and, 269- 
71 
transfer processes in, 264- 
65 


Legumes 
NQ fixation in, 170-74 
proteins of, 121-24 
Legumin 
in peas, 123 


Lepidum 
content of seed mucilage of, 
38 





Lettuce necrotic yellows virus 
characteristics of, 151 
Leucine 
metabolism in roots, 324 


Life cycle 
of algae 
length of, 445 
physiology of, 444-50 
Light 


in auxin transport, 287 
effect on 
abscission, 300 
cell division of algae, 1- 
21 
geotropic response, 401- 
5 


lateral root development, 
334 
synchronized algae, 449- 
50 
see also Blue light; Red 
light 
Light-dark regime 
in synchronized algae, 2- 
3 


Light- scattering 
for virion molecular weights, 
140 
Lignins 
ester linkages in, 238- 
39 
linkages in, 236, 238-39 
literature on, 223 
synthesis of 
aromatization reactions in, 
224-25 
auxin effect on, 240 
boron effect on, 240 
cinnamic acid in, 225- 
27 
form of intermediates in, 
230-32 
genetics of, 239-40 
growth factors in, 240 
kinetin effect on, 241 
O-methylation in, 228- 
30 
phenylpropanoid acid reduc- 
tion in, 230 
polymerization in, 232- 
38 


ring hydroxylation in, 227- 
28 


shikimic acid in, 223-25 
tyrosine in, 226 
Lily 
thymidine kinase regulation 
in, 365-66 
Linolenic acid 
in ethylene formation, 
466 
Lipids 
in synchronized Chlorella 
changes during life cycle, 
17 
unsaturated 
effect on plant differentia- 


tion, 465 

Lipophytin 

in phytate formation, 219 
Lithium 

in nutrition, 53 

in plant growth, 78 
Lucerne mosaic virus 

characteristics of, 150 
Lychnis ringspot virus 

structure of, 142 
Lycopersicon esculentum 

boron deficiency in, 50 
Lysozyme 

uptake into roots, 338 





M 


Macronutrient elements 
in plant metabolism, 47 
Magnesium 
deficiency in 
C. pyrenoidosa, 19-20 
growing algae, 452 
effect on plant growth 
beryllium and, 80 
enzyme requirement of, 


Maize 
catalases in seeds of, 128 
dictyosomes in roots of, 
31-32 
Maleic hydrazide 
effect on 
growing algae, 450 
lignin synthesis, 241 
Malic acid 
changes in stored fruits, 
476 
Malic dehydrogenase 
cation requirements of, 
59 


Malic enzyme 
cation requirements of, 59 
Malonyl-D-tryptophan 
formation in plants, 419 
Malt 
proteases in, 127 
Manganese 
in chloroplasts, 204 
effect on relaxation rate of 
enzymes, 66-67 
in photosynthesis, 48-49, 
203 


toxicity in plants 
soil pH and, 100-1 
Mangos 
ethylene content during de- 
velopment of, 462 
Membrane 
of aleurone grains, 116 
Meristem 
activity of 
relation to abscission, 
307 
function in root growth, 
315-29 
Messenger RNA 
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in plants, 322 
in seeds, 116 
Metabolism 
of dividing cells, 371-73 
inhibitors of 
effect on transpiration, 
273 
potassium in, 53-64 
of stored fruits, 473-76 
Metabolites 
release in roots, 337-38 
Metachromatic granules 
polyphosphates in, 454 
Methionine 
effect on abscission, 306 
in ethylene formation, 
466 
Methylation 
in lignin synthesis, 228- 
30 
3- Methyleneoxindole 
in IAA degradation, 421- 
22 
Michaelis constant 
for N2 fixation, 158-59 
Micrasterias 
Golgi apparatus dictyosomes 
in, 31 
Microfibrils 
relation to root hair growth, 
332 
Micromonas 
“division of mitochondria in, 
9 
Micronuclei 
X irradiation and, 316- 


Micronutrient elements 
in plant metabolism, 47 
Microtubules 
in cell wall formation, 35- 
36 
in Juniperus chinensis, 





Minerals 
in plant nutrition, 77-105 
role in plant physiology, 
47-71 
transpiration and, 271 
Mitochondria 
division in algae, 8 
in ethylene formation, 467 
in gravi-perception, 382- 
83 


permeability of membranes 
of 
ethylene effect on, 464 
Mitomycin 
effect oii thymidine kinase 
regulation, 366 
Mitosis 
duration in Zea mays, 
photoinhibition of, 6-7 
regulation of, 345-76 
relation to protein synthesis, 
6-7 


see also Cell division 
Mitotic cycle 
duration in Zea mays, 
316 
Molinia coerulea 
failure in calcareous soils, 
101 
Silicon form in, 94 
Molybdenum 
in N@Q fixation, 48, 50, 175- 
76 


Morinda reticulata 
selenium content of, 93 
Mucilages 
in Golgi apparatus secretion, 
38 
Mucin 
Golgi apparatus in formation 
of, 37 
Mushrooms 
lignin polymerization in, 
232-34 
Mycorrhiza 
N2 fixation in, 177 
Myo-inositol 
“biosynthesis of, 212-13 
in cell wall polysaccharide 
formation, 215-16 
in cyclitol biosynthesis, 
213-14 
function of, 218 
in growth of plants, 217-18, 
413 
indoleacetic esters of, 210, 
414 
occurrence in plants, 209 
see also Inositol 
Myrosinase 
action of, 415 





N 


NAD 
in mitotic cycle of C. 
ellipsoidea, 15 
NADP 
in mitotic cycle of C. 
ellipsoidea, 15 ~ 
Naph eneacetic acid 
in abscission, 296-97, 
300 
amino acid complexes of, 
411-12 
1, 4- Naphthoquinone 
effect on lignin synthesis, 
241 
Navicula pelliculosa 
‘absorption of silicon in, 
10 
Necrosis 
in plants 
nutritional deficiency and, 
55, 63 
Neoglucobrassicin 
chemistry of, 414-16 
Nereocystis luetkeana 
iodine metabolism in, 91 
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Neurospora crassa 
alkaline earths in growth of, 
84 
Nickel 
toxic effect on plants, 103 
Nitrate 
effect on chlorate toxicity, 
89 
metabolism in algae, 
3 





Nitric oxide 
effect on No fixation, 160 
Nitrite reductase 
induction in synchronized 
Chlorella, 453 
Nitrogen 
assimilation in roots, 323- 
24 
cobalt in fixation of, 48, 
50 
deficiency in C. pyrenoidosa, 
19-20 
effect on photoproduction of 
Hg in bacteria and algae, 
191 
fixation of 
see Nitrogen fixation 
metabolism in synchronized 
algae, 12-13 
molybdenum and fixation of, 
48, 50 
requirement for germination, 
116-17 
Nitrogen fixation 
ammonia in, 164-65 
analytical methods for, 
157 
ATP effect on, 161-63 
in biological systems, 155- 
79 


carbon monoxide effects on, 
159-60 

in cell-free systems, 155- 
64 

cobalt in, 96-97, 174-75 

cofactors for, 162 

electron donors in, 161- 


enzyme binding of Ng in, 


enzyme labilities of, 168 

enzyme purifications in, 
166-68 

ferredoxin in, 161-64 

hydrogenase in, 162-63 

hydrogen effects on, 158-59, 
162 

inhibitors of, 159-60 

intermediates in, 164-66 

in legumes, 170-74 

mechanisms for, 168-70 

Michaelis constant for, 158- 
59 

mineral requirements for, 
174-76 

molybdenum in, 175-76 

nitrogen-exchange lack in, 
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166 
nitrogen-oxides effect on, 


in nonleguminous plants, 
178-79 

organisms capable of, 176- 
79 


oxygen effect on, 173-74 
pyruvate effect on, 160- 
61 


rate expressions for, 
158 
soil influences on, 176 
in symbiotic systems, 170- 
74 
Nitrous oxide 
effect on Ng fixation, 160 
Nuclear division 
in synchronization of algae, 
443 
Nuclear magnetic resonance 
in protein-conformation 
studies, 66-67 
Nucleic acids 
in growing algae, 451-52 
metabolism of 
kinetin effect on, 322- 
23 
synthesis of 
in synchronized algae, 
13-14 
see also DNA; RNA 
Nucleolar volume 
in root growth, 330-31 
Nucleoside diphosphates 
hydrolysis by Golgi appara- 
tus, 39-40 
Nucleosides 
in synchronized Chlorella, 
14 
Nucleotides 
in cell division of algae, 
452-53 
content in synchronized 
Chlorella, 14 
metabolism of 
cation requirement for, 
60-61 
phosphorus turnover in 
chloroplast DNA and, 
14 
Nucleus 
activities in cell division, 
371-72 
changes during algal life 
cycle, 8 
diffuse state of 
in synchronized algae, 
444 “ 


Nutrition 
in plants 
minerals for, 77- 
105 
seed proteins for, 


transpiration and, 
271 


Oo 


Oats 
proteins of, 120 
Observed ratio 
in strontium-calcium dis- 
crimination, 87-88 
Octanoate thiokinase 
in IAA-complex formation, 
411 


Oedogonium 
biological clocks in, 445 
Onion plant 
kinetin effect on root of, 
323 
selenium assimilation in, 


Oranges 
auxin in, 429-30 
Ores 
indicator plants for, 103 
Osmotic pressure 
in plant growth 
adjustments of, 98 
mechanisms of inhibition, 
99 
Oxidative phosphorylation 
cation requirements of, 
56 
Oxindoles 
auxin activities of, 422- 


Oxygen 
in auxin transport, 287- 
88 
effect on 
hydrogenase in algae, 
187 


Np fixation, 173-74 
photoproduction of 
relation to hydrogen evolu- 
tion, 190-92 
resistance in thin films to, 
274 
Oxy-hydrogen reaction 
chemical equation for, 


CO, fixation in, 189-90 
P 


Pairing 
of chromosomes, 369 
Parabasal filament 
dictyosome organization 
around, 42 
Partial synchrony 
in Chlorella, 2 
temperature and, 12 
P-donor 
inorganic polyphosphate C as 
in synthesis of DNA and 
phosphoprotein, 16 
Peach trees 
chlorosis of 
strontium effect on, 
85 


Peach yellow bud mosaic vi- 
rus 
sedimentation data in, 


Pea epicotyl 
cambium development in, 
335 
Peanuts 
proteins in, 122-23 
Pears 
ripening of 
effect of gamma radiation 
on, 464 
organic volatiles produced 
during, 471 
pectic changes during, 
472 
resistance to, 461 
Peas 
auxin in, 431 
cambium development in 
roots of, 335 
dictyosomes in roots of, 
31 
differentiation in roots of, 


proteins in, 123-24 
Pectinmethylesterase 
effect on abscission, 306 
Pectins 
changes in ripening fruits, 
472-73 
Golgi apparatus in deposition 
of, 38 
synthesis of 
calcium requirement for, 
82 
Peptides 
content in synchronized 
Chlorella, 12-13 
Perchlorate 
in plant metabolism, 89 
Peroxidase 
in lignin synthesis, 236-38, 
240 
in root growth, 330 
Peroxidation ~ 
of fatty acids 
in formation of hydrocar- 
bons, 466 
Petunidin 
in lignin synthesis, 229 


pH 
in No-fixation extracts, 
188 


of soil 
effect on plant growth, 
99-102 
Phased cell division 
references on, 2 
Phenolase 
in lignin synthesis, 227- 
28 


Phenols 
auxin complexes with, 
421 


effects on 
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IAA degradation, 420 
IAA synthesis, 419-21 
in lignin synthesis, 223- 
38 


Phenylalanine 
metabolism of 
in synthesis of cinnamic 
acid, 226-27, 229 
Phenylmercuric acetate 
effect on transpiration, 273, 
278 


Phenylpropanoid acids 
in lignin synthesis, 230 


Phleum pratense 
root aah in, 329-31 


Phloroglucinol-HCl reaction 
in abscission, 307, 310- 
11 
Phosphate 
effect on cell-free No fixa- 
tion, 158 
soil acidity and deficiency 
of, 100 
Phosphatidyl inositol 
occurrence in plants, 
211 


in sodium pump, 218-19 
Phosphohexokinase 
cation requirements of, 
59 
Phospholipids 
in cell control, 218 
of inositol, 211 
in synchronized Chlorella 
changes during life cycle, 
17 


synthesis of 
inorganic polyphosphate 
? 
relation to membrane 
transformations, 40-41 
Phosphon 
effect on transpiration/ 
growth ratio, 276 
Phosphoprotein 
synthesis of 
inorganic polyphosphate 
in, 16 
Phosphorus 
deficiency in C. pyrenoidosa, 
20 


metabolism in synchronized 
algae, 15-16 
overdose in plants 
Silicon effect on, 94 
turnover in chloroplast DNA 
of Chlorella, 14 
uptake in plan’ 
aluminum effect on, 95- 
96 
Phosphotransacetylase 
cation requirements of, 
59 
Photoinhibition 
of mitosis, 6-7 
Photophosphorylation 
cation requirements of, 57 
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Photoreduction 
COz fixation in, 188 
light reactions in 
in contrast to photosynthe- 
sis, 189 
nature of, 185-86 
partial reactions of, 185- 
204 
Photosynthesis 
accessory pigments in 
mutant studies on, 195 
action of inhibitors on, 
189 
antitranspirant effects on, 
277-79 
chemical equation for, 


chlorine in, 50 
COy fixation in, 188 
electron transport system 
in, 196-204 
in growing algae, 446- 
48 


manganese role in, 48-49, 
203 

mutation studies on, 192- 
96 

oxygen formation in, 203- 
+ 

partial reactions of, 185- 


photosystems in, 189 
protein synthesis in algae 
and, 12-13 
quantum efficiency in, 
48 


resistance in, 272, 275 

series and parallel formula- 
tion in, 196-98 

in synchronized Chlorella, 
9-10 

Photosynthetic quotient 

change during algae develop- 
ment, 447 

in synchronized Chlorella, 
9 


Phycocyanin 
in synchronized Chlorogloea 
fritschii 
changes during life cycle, 
17 


Physiological tip 
in geotropic response, 392- 
94 


Phytates 
in cell control, 218 
storage function of, 219 
Phytochromes 
in geotropic response, 
404 


in lateral root formation, 
334 
Phytokinins 
effect on abscission, 305 
Pigments 
in growing algae, 454 
Pine leaf 
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antitranspirant effect on 
temperature of, 271 
Pinocytosis 
in root uptake of protein, 
338 


Pisum 
cell expansion in roots of 
RNA changes during, 
320 
Plant phosphatase 
beryllium effect on, 80 
Plants 
water transfer in, 246- 
59 
see also Soil-plant-atmos- 
phere continuum 
Plasmalemma 
in release of enzymes from 
roots, 338 
Plasmatic cleavage 
azaguanine effect on, 
450 
blue-light effect on, 4&1 
effect of light on, 449 
in life cycle of algae, 
444 


in synchronization of algae, 


Plastics 
as antitranspirants, 275-76, 
279 


Plastocyanin 
copper in, 50 
in photosynthesis, 201-3 
Plastoquinone 
dimerization of, 199 
in photosynthesis 
physical and chemical 
characteristics of, 197- 
200 
in photosynthetic mutants, 


synthesis of, 200-1 
Plicatic acid 
in lignin synthesis, 229 
Ploidy 
of root cells 
differentiation and, 319 
Polygalacturonic-trans- 
eliminase 
calcium in, 49 
Polymerization 
in lignin synthesis, 232- 
38 


Polyphosphate 
in growing algae, 453-54 
in synchronized Chlorella, 
15-16 
Polysaccharides 
of cell wall 
synthesis with cyclitols, 
215-16 
potassium deficiency in syn- 
thesis of 
inulin-type, 55, 63 
levulin-type, 55, 63 
Polyteny 
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significance of, 358-59 
Porphyridium aerugineum 
synchronous cultures of 
representative data for, 
3 





Porphyrins 
potassium requirement for 
synthesis of, 62-63 
Postharvest physiology 
of fruits, 459-77 
Postripening 
in synchronized Chlorella, 
12 
Potassium 
ATP and ADP complexes 
with, 65 
content in higher plant 
leaves, 51 
deficiency of, 53-64 
effect on protein conforma- 
tion, 66-67 
growth requirements for, 
51-52 
in metabolism, 53-64 
role in plant physiology, 
47 


Potassium cyanide 
effect on formation of acid- 
insoluble inorganic poly- 
phosphate in algae, 
16 
Potato yellow dwarf virus 
characteristics of, 151 
Preclimacteric period 
in fruit ripening, 460- 
62 


Presentation time 
of geotropic response, 
383 


P-reservoirs 
in formation of RNA and 
phospholipids, 16 
Pressure 
gravi-perception and, 380- 
81 


Prolamins 

of cereal grains, 120 
Proteases 

in seeds, 126-27 
Protein bodies 

in peanuts, 123 

in seeds, 114-16 

of wheat, 119 

see also Aleurins 
Proteins 

absorption in roots, 338 

calcium bound with 

in plant cell.wall, 326 

in cereals, 117-21 

in chromosomes, 356-57 

content in synchronized al- 

gae, 12 

in growing algae, 450-51 

of legumes, 121-24 

RNA bond of 

calcium in, 49 
secretion of 


Golgi apparatus in, 38- 
39 


in seeds, 113-30 
synthesis of 
cell expansion in roots and, 
323-25 
during germination, 129 
endoplasmic reticulum in, 
34-35 
Golgi apparatus in, 34- 
35 


inhibition by amino acids, 
324-25 
Mg and N deficiencies and, 
19 
potassium requirement in, 
57, 63-64 
relation to chromosome 
reproduction, 361 
relation to mitosis, 7 
relation to photosynthesis, 
12-13 
requirements for, 61-62 
see also Enzymes 
Protoplast 
disorganization during fruit 
ripening, 460 
structural changes in fruit 
ripening, 471 
Prototheca 
effect of blue light on devel- 
opment of, 449-50 
Psalliota campestris 





lignin polymerization in, 
232-34 
Pseudolaccase 
in lignin polymerization, 
234 


Psychotria bacteriophila 
2 on in, 
Pumpkin seeds 
germination of 
strontium mobilization in, 
87 


Pyrenoids 
in division of algae, 8-9 
Pyruvate 
effect on Ny fixation, 160- 
61 


Pyruvate kinase 
absorbancy of 
cations in, 67 
in carbohydrate metabolism 
potassium and, 54-55, 60, 
63 
conformational states in, 


immunoelectrophoresis of 
effect of cations on, 67 


Q 


Quasiequivalent theory 
of virus shell construction, 
138 
Quiescent centre 
fine structure of, 318 





in root meristem, 315- 


Quinic acid esters 
in lignin synthesis, 230- 
31 
Quinone methide 
in lignin polymerization, 
232-33 
Quinones 
in photosynthesis 
physical and chemical 
characteristics of, 197- 
200 


R 


Radiation 
of chromosomes 
drug effects on, 357 
effect on lateral root devel- 
opment, 334 
Radishes 
cambium development in 
roots of, 335 
Raphanus sativus 
cambium development in, 
335 


Raspberry ringspot virus 
sedimentation data in, 
146 
Reciprocity law 
in coleoptiles, 403 
Red light 
effect on 
geotropic response, 401- 
5 


lateral root development, 
334 
synchronized Chlorella, 
Reducing sugars 
potassium deficiency in 
metabolism of, 54-55, 
57-60 
Reflectivity 
antitranspirant effect of, 
276 
Regulators 
of growth 
chemistry of, 409-34 
translocation of, 283-92 
Reovirus 
characteristics of, 150 
Resistance 
in leaves 
effect on transpiration, 
272, 275-76 
Respiration 
cation requirements of, 
57 
in Chlorella ellipsoidea 
ultraviolet light and, 
18 
in fruit 
changes during storage, 
474-75 
Krebs cycle in, 473-74 
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non-TCA cycle organic 
acids in, 475-76 
relation to ripening, 468- 
70 
in synchronized algae, 10 
in synchronized Chlorella, 
448-49 
Respiratory quotient 
in Chlorella, 10, 448-49 
Ribonuclease 
conformation changes in 
cation effects on, 68 
effect on plant roots, 321 
Rice dwarf virus 
characteristics of, 150 
Rice plants 
Silicon in, 94-95 
Ricin 
properties of, 125 
Ripening 
of fruits 
physiology of, 460-73 
in synchronized algae, 
444 
in synchronized Chlorella, 
, 
RNA 
cell expansion in growing 
roots and, 320-23 
in chromosomes, 358 
complex with inorganic poly- 
phosphate 
change during algal cell 
cycle, 16 
DNA complex of 
in synchronized Chlorella, 
14 
in growing roots 
boron deficiency and, 328- 
29 
helical relationship to cap- 
sid, 142 
organization in viruses, 
140-42 
polyphosphate attachment 
to, 454 
protein bond of 
calcium in, 49 
synthesis of 
cell division and, 371- 
73 
color of light in, 11 
copying mechanism for, 
360 
DNA synthesis in synchro- 
nized Chlorella and, 451- 
52 
inorganic polyphosphate 
in, 
kinetin effect on, 346 
Mg and N deficiencies and, 
19 
in synchronized algae, 
13-14 
in tobacco ringspot virus 
group, 145-46 
see also Messenger RNA; 
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Nucleic acids 
RNA polymerase 
presence during meiotic 
cycle, 373 
Root apex 
electron microscopy of, 
317-19 
quiescent centre of, 316- 
17 


see also Roots 
Root hairs 
growth and development of, 
331-32 
origin in roots, 329-31 
secretion in formation of, 
36-37 
see also Roots 
Roots 
aluminum effect on growth 
of, 96 
auxin transport in, 289-90 
cambium development in, 
334-35 
cell differentiation in, 329- 
32 
cell expansion in 
protein synthesis and, 323- 
25 
electron microscopy studies 
of, 331 
growth of, 315-39 
inversion of 
effect on geotropic response, 
385-86 
lateral primordia development 
in, 332-34 
nitrogen assimilation in, 323- 


nuclear differentiation of, 
319-20 

protein absorption in, 338 

release of metabolites in, 
337-38 

shoot relationship of, 335- 
37 


see also Root apex; Root 
hair; Meristem 
Rubidium 
in plant growth, 53, 79- 
80 
uptake by sugar beets 
antitranspirant effect on, 
271 
Ryegrass streak virus 
characteristics of, 149 


s 


Sacbrood virus 
characteristics of, 149 
Saline 
conditions in plant growth, 
97-99 
Sap 
lignin components in, 235 
Satellite tobacco necrosis 
virus 








516 


characteristics of, 148- 


Scenedesmaceae 
change of coenobia in divi- 
sion of, 9 
Scenedesmus 
cell division of 
diurnal periodicity in, 1 
photosynthetic mutants of, 
194 
requirement for vanadium 
in, 47, 50 
synchronous cultures of 
biochemical changes in, 
450-52, 454 
protein content in, 12 
protein synthesis in, 13 
representative data for, 
3 


SDN 
cell division in synchronized 
algae and, 14-15 
Secretion 
Golgi apparatus not involved 
in, 35 
in plants, 27-42 
release of contents from 
cell, 35 
see also Golgi apparatus 
Secretion vesicle 
in cellular secretion, 34- 
35 
Sedimentation 
in synchronization of algae, 
440 
Sedimentation equilibrium 
for virion molecular weights, 


140 
Seeds 
biochemical apparatus of, 
126-28 
proteins in, 113-30 
Selenium 
adaptation by algae to com- 
pounds of, .93 


in plant growth, 92-93 
plant levels of, 92-93 
plant metabolism of, 93 
in soils, 91-92 
Senecio ris 
enhancement of lateral root 
development in, 332- 
33 
Separation layer 
in plants, 295, 309 
Shikimate dehydrogenase 
in aromatization reactions, 
224 
Shikimic acid 
in lignin synthesis, 223- 
25 


Shoot 
root relationships of, 335- 
37 


Silicon 
absorption by Navicula 
pelliculosa, 10 
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chemical nature in plants, 
94 
effect on 
iron toxicity, 94 
phosphorus overdose, 94 
plant enzymes, 95 
plant growth, 93-95 
soil fertility, 93 
protecting action in plants, 
95 
role in diatoms, 47, 50 
uptake in plants, 94-95 
Silicones 
as antitranspirants, 274- 
75 


Sinapic acid 
in lignin synthesis, 228- 
29 


Sinapis alba 
root growth in, 332 


Sine rule 
for stimulus intensity of 
gravity 
deviation from, 386-87 
Sodium 
absorption in plants, 79 
active transport in plants, 
99 
ATP and ADP complexes 
with, 65 
in plant growth, 52-53, 78- 
79 


requirement in microorgan- 
isms, 47 
retention in plants, 98 
uptake in plants, 79 
Soil 
barium levels in, 88 
evaporation of water from 
effect of hexadecanol on, 
274 
fertility of 
Silicon effect on, 93 
fluorine levels in, 89 
influence on No fixation, 
176 
iodine levels in, 90 
pH of 
adaptation of plants to, 
99-102 
in plant-water relations, 
246-47 
selenium form in, 92 
strontium levels in, 82 
water transfer in, 246 
see also Soil-plant-atmos- 
phere continuum 
Soil-plant-atmosphere contin- 
uum 
boundaries of, 248 
diffusive resistance in, 259- 
61 
energy transfer in, 247 
geometrical simplifications 
in, 256-57 
geometry of, 250 
hydraulic resistance in, 


259-61 
hysteresis effect on, 251 
impedance in, 261 
interface geometry in, 252- 
53 
models of, 257-59 
nature of, 246-47 
quasistationary assumption 
in, 253-56 
semi-isothermal assumption 
in, 253-56 
solubility effects on, 251 
stomatal resistance in, 262- 
64 
transfer equations for, 
248 
water potential in, 262 
water transfer in, 246-59 
Solanaceae 
lithium effect on growth of, 
78 
Sonication 
changes produced in mito- 
chondria by, 467 
Soybean 
protease activity in, 127 
proteins of, 121-22 
Spectrofluorimetry 
in indole analysis, 410 
Spectrophotometry 
in enzyme studies, 67 
Spermine 
growth effects of, 430 
Spinach 
plastoquinones in, 199 
Spindle 
in cell division, 370-71 
Spirillum 
No fixation in, 176 
Spirogyra majuscula 
synchronous cultures of 
representative data for, 
3 





SPN 
in synchronized algae, 14- 
15 
Sporulation 
in life cycle of algae, 441, 
443-44 
Starch 
potassium deficiency and 
content of, 55, 63 
Starch grains 
in gravi-perception, 380, 
382-89 
Statolith theory 
in geotropism, 380-89 
Sterols 
in synchronized Chlorella 
changes during Tife cycle, 
17 


Stomata 
resistance of 
effect on transpiration, 
72 


in soil-plant-atmosphere 
continuum, 262-64 


Stomatitis virus 
structure of, 151 
Streptococcus faecalis 
rubidium nutrient of, 53 
Strontium 
calcium interrelationship 
with, 83 
discrimination with calcium 
in plant growth, 87-88 
fractionation in plant tissue, 
85-86 
in plant growth, 83-85 
plant levels of, 82-83 
soil levels of, 82 
toxic levels of, 83 
transport within plants, 86- 
87 
uptake in plants, 83 
Succinic dehydrogenase 
cation requirements of, 
60 
in root growth, 330 
Sugar beets 
rubidium uptake in 
antitranspirant effect on, 
271 
Sugarbeet yellows virus 
morphological units of, 
143 
Sulfur 
deficiency in 
Ankistrodesmus, 446 
Chlorella ellipsoidea, 
19 








in nucleotide complexes of 
Chlorella, 14-15 
Sunflowers 
stomata closing antitranspi- 
rants in, 273 
Sweet corn 
effect of hexadecanol on 
yield of, 274 
Synchronization 
definition of, 439 
difficulties in, 440 
evaluation of, 443-44 
methods of, 440 
species and strains used in, 
440-41 
Synchronous cultures 
of algae 
biochemical events in nor- 
mal cell cycles of, 12- 
18 
causes of, 6-8 
cellular composition trends 
in, 450-54 
life cycles of, 444-50 
methodology in, 2-6, 440- 
44 
morphological events in 
normal cell cycles of, 
8-9 
photoautotrophic studies 
of, 1-21 
physiological events in nor- 
mal cell cycles of, 9-12 
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e 


Tallow alcohol 
effect on Kentucky blue 
grass, 274 
T4 bacteriophage 
structure of, 139 
Temperature 
effect in synchronized 
Chlorella, 7, 11-12 
of leaves 
transpiration and, 269- 
71 
relation to photoinhibition of 
growing algae, 449 
Templates 
efficiency in chromosomes, 
373 
Thalassiosira fluviatilis 
generation time of, 442 
Thiamine 
in growing algae, 454 
Thick films 
as antitranspirants, 275- 
76 
Thin films 
as antitranspirants, 273- 
75 
Thin-layer chromatography 
in growth-regulator studies, 
410 





2-Thiouracil 
effect on plant roots, 321 
Thymidine 
effect on 
DNA synthesis, 363-64 
lateral root development, 
334 
Thymidine kinase 
regulation of, 365-67 
TMV 
bonding rule for, 137-38 
capsid of, 137 
effect on algal life cycle, 
20 
structure of, 142 
Tobacco leaf 
antitranspirant effect on 
temperature of, 271 
Tobacco necrosis virus 
characteristics of, 148- 
49 
Tobacco ringspot virus 
characteristics of, 145- 
46 
Tocopheryl quinones 
in photosynthesis, 199 
Tomato plant 
antitranspirant effect on 
temperature of leaves of, 
270 
effect of hexadecanol on 
yield of, 274 
energy requirement for rip- 
ening of, 469 
ethylene content during devel- 
opment of, 462 
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fluorine distribution in, 


halogen concentration in, 
90 
Tomato ringspot virus 
sedimentation data in, 
146 
Tomato spotted wilt virus 
characteristics of, 151 
Tradescantia 
ctyosomes in, 31-32 
Transpiration 
effects of antitranspirants on 
as influenced by environ- 
ment, 276-77 
equation for, 272, 275 
excess of, 271 
ion transport and, 271 
leaf temperature and, 269- 
71 
reduction of 
approaches to, 272-76 
possible effects on plants, 
269-71 
resistance in, 272 
see also Antitranspirants 
Transpiration rate 
relation to leaf temperature, 
270 
Transplantation 
antitranspirants in, 278 
Trichoblasts 
in root growth, 329-31 
Tropic response 
in plants, 379-80 
Trypsin 
inhibitors of 
in seeds, 126 
Tryptophan 
in IAA synthesis, 417-19 
metabolism in plants, 417- 
19 
Tulare apple mosaic virus 
characteristics of, 150 
Tulip 
calcium mobilization in 
growth of, 87 
Turnip crinkle virus 
characteristics of, 148 
Turnip yellow mosaic virus 
cation binding in, 146- 
47 
PH effect on, 147 
RNA in, 140-41 
Tyramine methylpherase 
kinetin effect on activity of, 
323 
Tyrosine 
utilization in lignin synthesis, 
226 


U 
Ultraviolet light 


effect on 
cell activities of algae, 
18 
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growing algae, 450 
Ulva mutabilis 
synchronous cultures of 
effect of darkness on, 
7 
representative data for, 


> 
Univalent cations 
role in plant physiology, 
51-71 
Urease 
preparation from seeds, 


Vv 


Vanadium 
requirement in microorgan- 
isms, 47, 50 
Vicia faba 
cell expansion in roots of 
RNA changes during, 320- 
21 
X irradiation in, 316 
Vicilin 
in peas, 123 
Vines 
antitranspirant effects on, 


Vinyl-acetate-acrylate copol- 
ymer 
effect on bean plants, 278 
Virion 
determination of protein 
content of, 139 
Viruses 
bean pod mottle group, 
144-45 
penetration into plant cells, 
38 


in plants 
physical and chemical prop- 
erties of, 137-52 
RNA organization in, 140- 
42 
rod-shaped 
classification of, 142-43 
small icosahedral group, 
143-44 
structure of 
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literature on, 137 
methods for determining, 
138-40 
tobacco ringspot group, 
145-46 
turnip crinkle group, 
148 


turnip yellow mosaic group, 
146-48 
Vitamins 
algal life cycle and, 17- 
18 
in growing algae, 454 


Ww 


Water 
in atmosphere, 246-47 
plant relations of 
physical aspects of, 245- 
65 
in soil, 246-47 
use by plants, 269-79 
see also Transpiration 
Water potential 
in soil-plant-atmosphere 
continuum, 262 
Wax emulsions 
effect on fruit trees, 
278 
Wheat 
aleurins of, 119 
enzymes in seeds of, 
127 
proteins of 
nomenclature criteria for, 
114 
properties of, 117-20 
Wheat striate mosaic virus 
characteristics of, 151 
White light 
effect on synchronized 
Chlorella, 11 
see also Light 
Wind velocity 
effect on leaf temperature, 
270-71 
Wound tumor virus 
characteristics of, 150- 
51 


x 


Xanthium 
flower inducer in, 429 
Xeromorphic plants 
leaf temperature of, 270 
X-ray diffraction 
in virus structure determi- 
nation, 138 
X rays 
effect on root apices, 316- 
17 


Y 


Yeast 
calcium effect on growth of, 


effect of blue light on growth 
of, 450 

potassium deficiency in, 
54 


Yellow lupin 
proteins in, 123-24 


Z 


Zea mays 
cell expansion in roots of 
RNA and, 321 
duration of mitosis in, 316 
inorganic element concentra- 
tions in, 47 
X irradiation in, 316 
Zeatin 
chemistry of, 423-24 
Zein 
in cereal, 120 
Zeitgeber 
in cell division of algae, 


in synchronized algae, 445- 
46 


Zinc 
in enzymes, 50 
Zoospores 
strontium effect on formation 
of, 84 
Zymogen granules 
secretion of, 33-35 
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